Nicotine prolongs neutrophil survival by suppressing apoptosis.
Neutrophil accumulation in the lung is implicated in the pathogenesis of pulmonary emphysema and chronic bronchitis associated with cigarette smoking. To determine whether nicotine contributes to this accumulation through the prolongation of neutrophil survival, we examined the survival rates of isolated neutrophils cultured with or without nicotine. We found that nicotine prolonged neutrophil survival in a dose-dependent fashion, with a maximum effect at 10(-6) mol/L. The survival rate at 72 hours was 35.6% +/- 1.2% in medium with 10(-6) mol/L nicotine, compared with 15.5% +/- 0.5% in control medium (mean +/- SEM; p < 0.01), as determined by trypan blue dye exclusion. This prolongation was brought about by suppression of apoptosis, as evidenced by both transmission electron and fluorescence microscopy, and was associated with the preservation of neutrophil functions such as chemotaxis and O2- generation. The prolongation of survival caused by nicotine was abrogated by the addition of Pro-Lys-Arg-NH2, a competitive inhibitor of the specific binding of nicotine to noncholinergic receptors on neutrophils. However, the prolongation of survival caused by nicotine was not suppressed in the presence of K-252b, an inhibitor of protein kinase C. These findings suggest that nicotine prolongs neutrophil survival through noncholinergic nicotine receptors and new protein synthesis, without activation of protein kinase C.